The role of transferrin in heme transport.
Porphyrin accumulation by proliferating cells, e.g., those associated with cancers or wounds, tends to correlate with increased transferrin receptor density. To determine whether transferrin might be implicated in porphyrin transport, fluorescence and absorption spectroscopy were used to study the interaction of porphyrins with transferrin. A single high-affinity binding site for heme and other porphyrins (Kd approximately 20-25 nM) was detected by fluorescence spectroscopy. Difference spectroscopy revealed three additional heme-binding sites. These sites were distinct from the iron-binding sites: 1) Apotransferrin and diferric transferrin bound porphyrins with equal affinity; 2) 59Fe was not displaced from transferrin by porphyrins. Murine erythroleukemia cells incubated with [59Fe]hemin-[125I]transferrin internalized both labels concomitantly. Accumulation of [59Fe]hemin could be blocked by a 100-fold excess of diferric transferrin but not by apotransferrin. These results indicate that cells can internalize exogenous heme, and possibly porphyrins, bound to transferrin via its receptor.